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COMPLETE SPECIFICA.TION 
Diagnostic Composition and method 



We, Miles Labora.tories Inc., a Cor^*" 
poration organized and existing under the 
laws of the State of Indiana, United States 
of America of IIZT, Myrtle Street, Elkhart, 
Indiana, United States of America, do hereby 
declare the invention for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

This invention relates to a urea test com- 
position, and in one of its aspects it relates 
to a test device useful for the qualitative detec- 
tion and quantitative determination of urea 
m fluids, especially but not exclusively body 
fluids such as blood. In another aspect^ it 
relates to a method of detecting urea in a 
fluid, other than a body fluid, employing the 
test device. 

In practice, the concentration of urea in 
blood, for example, is normally expressed in 
terms of blood urea nitrogen (BUN). This 
BUN value represents the amount of nitro- 
gen present as urea and is approximately one- 
half of the total urea value. When either the 
urea or nitrogen value has been determined, 
the other value can be calculated therefrom. 

The normal range of BUN values in indi- 
'viduals varies between. 5 — 20 mg.%. No 
significance is ordinarily attached to the lower 
values. However, elevations in BUN values 
generally indicate the presence of some ab- 
normal condition. The most conomon cause 
of increased blood urea nitrogen is inadequate 
excretion, usually due to a kidney disease or 
urinary obstruction. For example, in acute 
nephritis the BUN level may vary from 25 
mg.% to as high as 160 mg,%. Elevated 
urea retention also occurs with extensive 
parenchymatous destruction of kidney tissue, 
as in pyelonephritis, advanced nephrosclerosis, 
renal tiiberculosis, renal cortical necrosis, renal 
malignancy, renal suppuration or chronic gout 
Although BUN values may rise to as high 
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as 400 mg.7oj they usually do not exceed 45 
200 mg.%. 

A means for the accurate deterrmnation of 
urea in body fluids is of great importance 
not only in the deteaion of the above physio- 
l<^cal disorders, but also in their control. 
An individual with a known kidney dysfunc- 
tion must control his diet or otherwise regulate 
his protein metabolism and must frequently 
be guided in this regard by a regular check 
on the concentration of his blood urea. But 
beyond its usefulness in regular testing in 
cases of known kidney dysfunction by both 
patients and physidans, a urea indicator can 
also be used eflScieatly in routine urea 
analyses of body fluids in hospitals and 
physicians* offices, 

A means for the determination of blood 
urea nitrogen is of greatest value if such test 
is conveniently rapid, reliable, simple enough 
for the technician to learn with ease, accurate 
enough to serve the clinician and sensitive 
enough to reflect variations in the patient's 
condition. Moreover, any ccwnposition used in 
such determinations must be adequately stable. 

Procedtires for the determinations of urea 
in various body fluids are well known in 
clinical chemistry. One such procedure utilizes 
chemical hydrolysis and requires special 
apparatus not always available in a routine 
laboratory. Another procedure employs a 
direct colorimetric reaction of urea in a 
protein-free filtrate witii an organic reagent 
such as diacetyl monoxime. Still another in- 
volves a test which depends on the action 
of the enZ3rme urease to convert urea to an 
ammonium salt which is measured by titra- 
tion or nesslerization. These prior procedures 
have the disadvantage that they all require 
a considerable amount of skill and familiarity 
with complicated laboratory techniques. They 
also require the use of substantial quantities 
of testing fluid which is not always cqu- 
veniently available. 
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StUl more recently (see our Specification 
No 922,665) a convenient enzymanc type 
diagnostic composition for the determinanon 
of urea in body fluids has been developed 
5 which has greatly simplified BUN deternuna- 
tions This composition comprises essennally 
buffered urease and an indicator. Howevar, 
even in the light of this most important ad- 
vancement, a need for a more sensitive and 
10 more accurate means for determimng urea 

still exists. , 
This invention provides more sensmve and 
more accurate means for determining urea, 
in body and other fluids, including a diagnosnc 
15 composition for determining urea m fluids 
which is stable in dry form, and smaple, 
rapid, and extremely sensitive in use, and 
free of many of the disadvantages of pnor 
compositions. 
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The new composition comprises urease, pre- 
ferably water-soluble, a buffering compound 
capable of producing ammomum ions, an 
Jicator sy^em capable of ^^^SO^J 
detectable change when the urease acts upon 
urea present in a fluid, and optionally colour 
stabilisers and other adjuvants. ^ 

The basic enzymic reaction underlymg tnis 
invention is weU known. Urease catalyses 
the hydrolysis of urea to produce principally 
ammonia and carbon dioxide. Ammomum car- 
bonate and possibly intermediate compounds 
such as the unstable carbamic aad may also 
be formed. This enzymic hydrolysis of urea 
can be represented by the foUowmg reacuon 
sequence : 
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C0(NH2)o 



Urease 



[NH2COOH]^C02-f-NHs-^(NH4)2C05 
NHs 



A product of this hydrolysis can W^^^^ ^^^^^^^^^^^ 

^'S-^ S?SLi » b= «pL»d ^ folio.- 

aTn inStor comprising a dye. that is mg equanon: 
color sensitive to changes in pH, contact at 



pH Indicator 
(Color A) 
Acidic 



NHs or (NHO2CO3 

obtained from enzymic 
hydrolysis of urea 



pH Indicator 
(Color B) 
Basic 



Urease can be isolated quite readily from 
numerous bacteria and fungi as well as from 
various meals, such as jack bean meaL bmce 
there are numerous methods and techniques 
for isolating urease, the urease which is com- 
mercially available possesses a wide range ot 
physical properties. For use in this mvenuon, 
urease which is water-soluble is P^efemd. 
For unexplainabie reasons, the water-soluble 
urease enhances color development and re- 
duces the incubation time which is required 
for hydrolyzing urea. Incubation time can be 
defined as that time which urease must remam 
in contaa wi± urea to effea substannaUy 
complete hydrolysis of urea. When a water- 
soluble urease is used in the composmon 
of this invention, the incubation times are 
reduced by as much as 50% over incubauon 
times which are required with other types of 
urease. 

In order to ensure maximum urea sensia- 
vity while at the same time effecting Je 
desired degree of pH control, a buffer capable 
of producing ammonium ions is used m me 
composition of this invention. If the buffer 
utilized is incapable of producing ammommn 
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ions, the composition wiU possess poor urea 
sensitivity. For example, a diagnostic com- 
position which contains a convenaonal buff^, 
^ch as sodium citrate, in addinon to jease, 
and a pH indicator such as bromdiymol blue, 
is capable of detecting BUN dianges m moe- 
ments of about 50 mg.%. In odier ^ords 
there must be a BUN increase or decrease of 
about 50 mg.% before the composmon is 
capable of detecting a change. However, wh^ 
Cffer capable of producing ammomum 
is used in accordance with this mvei^- 
non, incremental BUN changes of 10 mg-A" 
and less can be detected. This is an improve- 
ment in sensitivity of about 500% or moie 

In addition to improving sensitivity, the 
ammonium ion producing buffer is also 
utilized to maintain the composmon at iB- 
optimum pH. Such optimum pH is a pH 
which is 4ween the midpoint of the trana- 
tion interval of the indicator and a pomt ad- 
jacent to this transition interval, but on the 
add side thereof. Tlie transition interval is 
defined as ±at pH range over which ^ mdi- 
cator will exhibit a color change. For ex- 
amplC; for bromthymol blue the tr^Uon- 
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interval lies between pH 6,0 and 7.6. There- 
fore, the midpoint of die transition interval 
of bromthymoi blue is 6.8, In this illustration 
a pH adjacent to the transition interval of 

5 bromthymoi blue, but on the add side thereof 
would be a pH of slightly below 6.0. 

Although -diere are a variety of compounds 
capable of producing ammonium ions and 
which may be used in this invention, anmio- 

10 nium salts of weak acids are particularly well 
suited and are preferred. Examples of such 
preferred buffers include ammonium citrate, 
ammonium lactate, anmionium oxalate, 
ammonium benzoate^ ammonium acetate, 

^5 ammonium salicylate, ammonium stearate, 
ammonium propionate, ammonium butyrate 
and ammonium phospliate as well as mixtures 
of two or more of such buffers. 
In addition to using a particular type of 

20 buffering compound, it has been found that 
the sensitivity of the composition of this in- 
vention can be further improved by the addi- 
. tion of a sensitizing agent such as an aliphatic 
amide having a melting point of below about 

25 150° C. Preferred sensitizing agents include 
saturated and unsaturated aliphatic amides 
containing from about 2 to about 4 carbon 
atoms. Examples of such sensitizing agents 
include acetamide, propionamide, acryiamide, 

^ and butyramide. 

The concentration of sensitizing agent used 
can be varied over a relatively wide range. 
Generally a concentration of about 0.5% to 
10% and higher based on the total weight of 

35 the composition can be used without de- 
naturing the tirease. However, a concentration 
of sensitizing agent such as acetamide of about 
1.5% to 4.0% is preferred. 
The compositions of this invention can be 

40 incorporated into various forms of test devices. 
In a preferred embodiment, bibulous strips 
are impregnated with a composition of this 
invention. In use, the resulting test device is 
contaaed with a fluid to be tested , and the 

45 product of the enzymic reaction, if any, is 
determined colorimetrically. When the im- 
pregnated bibulous strip is contacted with a 
drop of blood, for example, ±e urease cata- 
lyzes the hydrolysis of the urea present in 

50 the blood with the resulting formation of 
ammonia, carbon dioxide and possibly other 
reaction products. The quantity of urea 
hydrolyzed will cause a certain increment of 
pH increase which, in turn, causes a color 

55 change in the indicator. A correlation between 
color change and urea concentration can be 
made to provide a highly sensitive quantita- 
tive determination of urea. For example, when 
bromthymoi blue is used in the composition 

60 of this invention, the various shades of color 
between yellow and blue (the colors within 
the transition interval of bromthymoi bhie) 
can be correlated to correspond to different 
urea levels, thereby giving a dear visible index 



of the concentration of urea present in the 65 
blood. 

Although the ingredients comprising the 
composition of this invention are preferably 
impregnated into a bibulous carrier, this in- 
vention can also be used as a liquid system. 70 
A convenient liquid system can be prepared 
by lyophiiizing a solution of the composition 
and then reconstituting with the fluid to be 
tested. If desired, this invention can also be 
used in the form of tablets, pellets, or powden. 75 
. Although the preferred pH indicator is 
bromthymoi blue, other pH indicators can also 
be used. Such indicators include, for ex- 
ample, bromcresol purple, dichlorosulphon- 
phthalein, 6,8 - dinitro - 2,4 - quinazoline- 80 
dione, alizarin, and 2 - (2,4 - dinitro- 
phenylazo) - 1 - naphthol 3,6 - disulfonic 
acid. 

In certain instances it is preferable that 
the color developed when the test composi- 85 
tion of the present invention is contacted 
with urea be such that it does not fade for 
an interval of 60 seconds or more after 
development. This can be accomplished by 
introducing into the composition a color 90 
stabilizer. Suitable color stabilizers which can 
be used include albumins such as bovine 
albumin and egg albumin. Other protein-type 
material found in fluids of plants and animals 
which possess albuminoid properties can also 95 
be used. The concentration of albumin added 
will generally be less than 10%^ and greater 
than 0.1% based on the total weight of the 
composition. However, an albumin concentra- 
tion of between 1% and 5% by weight is 100 
preferred. 

If a more stabilized color is desired or 
needed a dual stabilizing agent may be em- 
ployed. This dual color stabilizing agent is 
comprised of two essential ingredients. The 105 
first of these two essential ingredients is an 
albumin. Although normally materials such 
as bovine albumin and egg albumin are the 
preferred type of protein material, other pro- 
tein material, such as that found in fluids of no 
plants and animals and which possess 
albuminoid properties, can also be iised. 

The ^ other ingredient is a heteropoly- 
saccharide material Such materials include, 
for example, gum arabic (Acacia Senegal), 115 
mesquite gum (Prosopsis juliflora), Damson 
gum, gum tragacanth (Astragalus gummifer) 
and Indian gum (Anogeissus latifoiia). The 
above gums are generally obtained from plants 
in the form of a thid:, mucilaginous water- 120 
soluble excretion. 

It has been found that optimal color 
stabilization of the diagnostic composition is 
obtained when certain weight ratios and parti- 
cular concentrations of these ingredients are 125 
utilized. Preferably the gum material and 
albumin are combined in a weight ratio of 
about 2:1. In other words, for every 2 g. 
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of gum material present m a co or swbiLzmg 
age^ there is present 1 g. of albmmn. How- 
ewr a weight ratio of gum to albumm as 
S i 4:1 and as low as 0.5:1 can be 

^ "'m concentration of the dual color 
stabilizing agent incorporated in a composi- 
Zn shodd llso be controlled widun c^m 
limits:^ifefSbly5 the colBp^aMi2ing,;agcnt 

10 is present in the composition of th^ inven- 
tion in a concentranon of about 2/, based 
on the total weight of the composmon. How- 
ever a concentration as high as 4/<, and as 
low as 1% can be used. 

15 If desired, various additives may also be 
incorporated in to die composiuon of ^is 
invention as proteaive, thickemng or wetting 
agents. For example, thickemng agents such 
as gelatin or wetting agents sudi as poly- 

20 vinyl alcohols and solid polyethylene glycols 
which have a molecular weight of between 
about 6000 to 7500 can be used. A poly- 
ethylene glycol such as "Carbowax 4000 
(Registered Trade xMark) which is obtamable 

25 from Union Carbide Chemicals Co. is parti- 
cularly useful. Protective agents m the torm 
of polymeric fihns can also be used to enhance 
the quality of the diagnostic composinons ot 
this invention when used with certain forms 

30 of test devices, for example, such as bibuloiK 
strips. Inert dyes to impart a uniform color 
background may also be used. 

A polymeric film such as a film of ethyl 
cellulose can be used as a dialyzing menibrane 

35 to keep the larger molecules present m tne 
fluid being tested, such as haemoglobm m 
blood, out of contact with the diagnostic 
composition while at the same time poimtting 
the remaining portions of the fluid, mcluding 
40 any urea present, to pass therethrough and 
contaCT the test composition. As a result, 
staining of the test composition by haemo- 
globin and the masking red color resultmg 



therefrom are avoided. The aforemenuoned 
S mdeSes can be readily washed or 45 
S off of the polymeric fitai to p«nw 
Observation of any resulting color <±ange m 
the indicator. Further, the polym^c film pro- 
tects the diagnostic composmon from decom- 

AlS ediyl cellulose IS the pK- 50 

ferted polymer, other polymenc materials can 

be used if desired. • ., 

The in#nrion is illustrated m greater detail, 

but not limited, by the foUowing Examples: 

Example 1 
The composition of this example was 
formulated as follows: 



Gelatin , J 

Urease ' ^'^ |* 

Acetamide .i"^ f", 

4% "Carbowax 400O" 11-5 mi 
0 IM Ammonium Citrate Buffer 

* (dibasic) 2.5 ml. 
1.6% aqueous soluuon 

Bromthymol Blue ^-o mi. 
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The gelatin was added to 11.5 nil of 
water aiSi heated until completely dissolved 
The remaining ingredients were combmed and 
ien mixed ^^ththe solution of geiatm unul 

Tdear solution was obtained. Hie tempera- 70 
mre of the final solution was approximately 
C The composhion was dien adjustea 
to a pH of about 6.5 by the addition of 

small M Wh 75 

Paper Itrips measming 2 inches by 1/4 mch 75 

J. then dipped in ±e adiu^^^.^^^^ 
and air dried at a temperature of 85 U ine 

fined strips were then coated with a poly- 
S^'^by dipping into a 1.25%^ 
of e±vl ceUuiose in benzene, after which 80 
iey were aEowed to air dry until the benzene 
completely evaporated. 
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A second composition was prepared which 
was similar to the above with the exception 
that the ammonium citrate buf er was re- 
placed with a sodium citrate buffer. 

The following testing procedure was then 
followed in determining BUN levels with 
both compositions. 

The coated ends of both strips were 
moistened with one drop samples of blood 
containing known concentrations of urea. After 



a two-minute incubaticHi period at room tem- 
perature the blood was removed by washing 
with water. The developed colors of both 
series of strips were immediately compared to 
color standards wiiich had been previously 
correlated to indicate the concentration of 
blood urea nitrogen present in the blood 
sample. The results obtained are tabulated in 
Table 1. 
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Table 1 







Color Chart Readings , in Cona 






of BU> 


h mg. % 




Known Cone. BUN 


Ammonium Qtrate 


Sodium Citrate 


Run 


mg. % 


Buffer 


Buffer 




1ft ft 


10 


20 


2 


22.1 


20 


40 
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34.4 


30 


75 
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35.4 


35 


60 
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75.6 


75 


100 
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81.0 


80 


100 


8 


84.8 


80 


95 


9 


107.2 


100 


100 


10 


162.0 


100 -f- 


lOO-h 



It can be seen that the results obtained with 
the composition containing sodium cioate as 
the buffer were erratic. On the other hand, the 
composition containing the ammonium 
25 citrate buffer was extremely sensitive parti- 
cularly in the lower ranges and coincided very 
closely to the predetermined BUN concentra- 
tions. 

Example 2 

30 The procedure of Example 1 was repeated 
with the exception that the acetamide used 
as sensitizing agent in Example 1 was re- 
placed with acrylamide. The results obtained 
were comparable to those obtained in Example 

35 1 and accurately reflected the BUN con- 
centration in the blood samples. 

Example 3 
The procedure of Example 1 was repeated 
except that the ammonium citrate buffer was 
40 replaced with ammonium acetate. The results 
obtained were comparable to those obtained 
with an ammonium citrate buffer. In all 
instances, the amount of deviation from the 



actual urea nitrogen concentration was less 
than 10 percent. 45 

Example 4 
The composition of this example was 
formulated as follows: 

Gelatin 0.5 g. 

Urease 0.5 g. 50 

Acetamide 1.0 g. 
4% "Carbowax 400O" 11.5 ml 
O.IM Ammonium Citrate Buffer 

(dibasic) 2.5 ml 
1.6% aqueous solution 55 

Bromtiiymol Blue 3.8 mL 

Bovine Albumin 0.5 g. 

The gelatin was added to 11.5 mL of 
water and heated until completely dissolved. 
The remaining ingredients, were combined 60 
and then mixed with the solution of gelatin 
until a clear solution was obtained. The tem- 
perature of the final solution was approxi- 
mately 30*^ C. The composition was then ad- 
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Example 6 , 

was 



justed to a pH of about 6.5 by tte adtoon .^^position of tbis example was 

of smaU quantities of d>?"«/«^;"r '^Hm fonnulated foUows: 
ide Paoer strips measuring 2 inches oy i/t 

A second cwnposiuon was preparea wmcn \ aqueous solution „ , 70 

waV identical to the to composi^ m± ^-^^^^^^.^ glue 3 8 mL 

the exception that no bovine albumm ^ ^ ^ ^ 0.2 g. 

added. The following tesnng proadj^ ^ Arabic O-'^ 

15 then followed in determining the BUN level uum 
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tnen louowcu m o 

with both composiuons. , . ^ * Water-soluble urease is a highly purmea 

¥he coated ends of both strips wae seP'^^^ed from jack bean and 

moistened with one drop samples of blood e^e s p ^ Worthmgon 

Smaining 28 mg.yo urea. Aft^ a ^^hSical Corp., Freehold, New 

20 incubadon period at room temperature Uie o 

blood was removed by washmg water Jersey. urease activity 

The developed colors of both series of smps A 5 u ^ nulligrams, .which wiU 

were imi^ediately compared, to color '^Jigram of ammonia mttogen 

Ttandards which had been previously co«- form ^^^^^^^^ ^^^^^ pH 7.0 

25 laied to indicate the ^oncentrauon of Wood ^ ^^^^ 
urea nitrogen present m the blood sample. 

.\fter 60 seconds had elapsed, the deveL:ped 5 ^ ^er 

colors of both strips were agam compared ^^^^ g ^ ^ completely dissolved. The 

to color standards. . . ^^'g ingredients, includmg die 2lbmm 85 

30 Tie composition contammg ^ gum arabic. were combined and dien 

the composition without aJbumm mdxated |^ j^j^^^n of gelatin unol a dear 

that a ur^ concentration of .between 25 ^ngVo ^^"^^'^3 obtained. The tempenture of^ 

and 30 mg.% was P««f ^'g^t &ial solution was approximately 30» C. 

tested. Sixty seconds after the first rwomg, ™ • • ^ ^len adjusted to a pH of 

35 tie colors or hues of both composmom w^ ^ by the addition of smdl quanaaes 

again interpreted. In dus mstance, die com- ^boiKO^ y hydroxide. Paper strips 

Position containing albumin indicated a urea ^ ddutt som y ^ere dien 

concenuation of between 20 mg.yo 25 meaatti^ ^ adjusted solution and air dried 

mg'^ whUe die composinon widiout dbunun JPP^^^ 350 c. The dried stnps 

40 indicated a urea concentrauon of between 5 « a t^p ^ polymeric fito by 

mg % and 10 mg.%. Color mterpretauons at J^Ji^f Sie °^ps into a 1.25% so^^uoon 

tiie intervals of about 30 seconds and 90 ^P"^! ^^^3^ ^ benzene, after whidi diey , 

seconds gave approximately ±e same degree e^yl cea^^ to air dry untU die benzene 

of improved accuracy. completely evaporated. ^^rt]„ 

A second composition was prepared exacdy 

4S ExAMPtE 5 ., . composition widi die exception 

^ -me Focedure of Example 4 was repeattd U«= the Sfit f p^ ingredients, gum 

widi die exception diat die «nsiiizmg agent "•^^^"'^ibumin, were removed and a 

Tcetamide was^eplaced wi± acrylam.de ^d ^^^^^^^^^.j^i^ble urease was substmrted 105 

the bovine albumin was replaced wi^^g paraauy ^ ^^^^ ^ease. The foUowmg 

50 dbumin. The results obtained wore comparable ^^^^ ^tdmt was dien follow.^ m deter- 
to those obtained in Example 4 Alining die BUN levels widi bodi composi- 

It is apparent from die above example, •^"^ 

±at die composition containing albumm nons^^ ^ e 110 

uined its analytical effectiveness oyer eirtended J"^^ drop samples of blood 

55 p^ods of time. The compositions w^iou ^^^J k^^^ concentktions of urea. After 

albumin, on die odier hand exhibited analyti^ incubation time at room tem- 

^^cies if die color interpretanon was J^^^^^^ blood was removed by washmg 
delayed. 
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with water. The developed colors of both pared with the color standards. This pro- 
sticks were immediately compared to color cedure was repeated a number of times with 
standards which had been previously corre- blood samples containing different concentra- 
lated to indicate the concentration of blood tions of urea. The results obtained are shown 10 
5 urea nitrogen present in the blood sample, in Table 2. 
After 60 seconds the sticks were again com- 
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Colour Chart Readings in Cona of BUN. 
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without colour 
stabilizer 
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14 


54 
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30 


10 


15 
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75 


50 
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16 


105 


100 


75 


75 


30 



The results obtained, clearly show the im- 
provement which can be obtained when a 

15 colour stabilizer comprising gum arabic and 
albumin is incorporated into a composition 
containing a water-soluble urease. In all 
instances there was little colour fading 
occurring even after a delayed reading time 

20 of 60 seconds. 

It should be understood that although this 
invention is of primary interest in deter- 
mining blood urea nitrogen, it can also be 
used to test various other body fluids such 

25 as urine, serum and saliva and other fluids, 
known in the art, which may contain urea, 
WHAT WE CLAIM IS: — 
1. A composition for detecting the pre- 
sence of urea in a fluid, which comprises 

30 urease, a buffering compound capable of pro- 
ducing ammonium ions and an indicator sys- 
tem capable of imdergoing a detectable change 
when the urease acts upon urea present in a 
fluid. 

35 2. A composition according to claim 1, 
which further includes a colour stabiliser. 

3. A composition according to claim 2, in 
v^iiich the urease is a water-soluble urease. 

4. A composition according to any one of 
40 the preceding claims which further includes 

as sensitising agent an amide having a melting 
point below substantially 150° C 

5. A composition according to claim 1, 
which further includes as sensitising agent an 

45 aliphatic amide having a melting point below 
substantially 150° C 



6. A composition according to claim 2, 
which further includes a sensitising agent 
an aliphatic amide having a melting point 
below substantially 150° C. 50 

7. A composition according to claim 3, 
which further includes as sensitising agent 
an aliphatic amide having a melting point 
below substantially 150° C. 

8. A composition according to claim 2 or 55 

6, in which tiie stabiliser is an albumin. 

9. A composition according to claim 3 or 
7 in which the stabiliser is an albumin. 

10. A composition according to claim 4 

in which the stabiliser is an albumin. 60 

11. A composition according to claim 3 or 

7, in which the stabiliser is an albumin and 
a heteropolysaccharide. 

12. A composition according to claim 4, 

in which the stabiliser is an albumin and a 65 
heteropolysaccharide. 

13. A composition according to claim 1, 
substantially as described. 

14. A composition according to claim 2, 
substantially as described. 70 

15. A composition according to claim 3, 
substantially as described. 

16. A composition according to claim 4, 
substantially as described. 

17. A test device which comprises a 75 
bibulous carrier impregnated with a com- 
position according to any one of claims 1, 5 
and 13. 

18. A test device which comprises a 
bibidous carrier impregnated with a composi- 80 
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uoE according to any one of clanns 2, 6, 8 

""iP^ A test device which comprises a 

bibulous carrier ^P^g"^^^^*,,^^"^ 
5 position according to any one of claims 

7 9 11 and 15. 

20 A test device which compnses a 
bftulous carrier impregnated with 
tion aeeording to any one of clamis 4, lU, 

10 12 ^^16^^ ^^^^^ according to claim 17, 
coated with a transparent, semipermeable 

P°g"TtS"device according to .claim 18 
15 coated with a transparent, semipermeable 
pognenc^^^ device according to claim 19, 
coated with a transparent, semipermeable 

20 ^"zTTtest device according to claim 20, 
coated with a transparent semipermeable 

Dolvmeric film. , . n 

25 A test device accordmg to claim 17 or 
21 ^stantiaUy as described in any one ot 

^'^r'i" i'de^ce according to daim 19 or 
23, substantially as described m Example 6 
27 A test device according to claim 20 
or 24, substantiaUy as described m any one 
30 of the foregoing Examples. . 

28. A ralthod for detecting urea m a fluid 
other than a body fluid compnsmg contaa- 



the fluid ^^^r^S^orTdS 
l^cSg » -tTtfe!;f 17, 21 or ^. 

29 A mediod for detectmg urea m a flmd 

ot£" than a body fluid co'?P^">fiXf^o 
the fluid with a composmon a.^rfmg ~ 

any one of claims 2, 6, 8 ma i^mi ^ " 
according to claim 18 or 22. 

TA^od, for detecting ur«i «i » |md 
other than a body fluid compnsmg conteetang 
Suid with a composition accordmg to ^ 
orTe oFclaims 3, 7. 9, 11 and 15 o: a de^« 
according to any one of claims 19, 23 and 

^^31 A method for detecting urea in a fluid 
otlui'than a body fluid compnsmg coniacnng 
thefluid with a imposition accordmg to ^y 
of claims 4, 10,' 12 ami. 16 or a dev^ 
according to any one of daims 20, 24 and 

32 A method according to claim 28, sub- 

^^f"/metlS^^«img to daim 29, sub- 

"T?iSt^raSdingtodaim30,sub- 

stantiaily as described. , 

35. A method according to claim 31, sub- 
stantiaUy as described. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Gra/s Inn, 
London, W.Cl. 



